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#2 000-204916^ 

mmm 

y ^t^^efe 

1 ] 

I^Bfitf— B#&[t, t+l, t+2, t + 3, t + N-1, t + N, 

^LM^-Zmxr (t) +jx. (t) , x r (t + l) +jxj (t+l) , x r (t+2) +jxj 

(t+2) , x r (t+3) +jxj (t+3) , , x f (t + N-1) +jxj (t + 

N-l) , x r (t + N) +jxj (t + N) 30««*&S*l, fttcr- ZmizM-* 

ISC) -e»S««t»^fc bt, *CDH»«PX r (k, t). S.«maPX i (k, t)0fti 

B^t + N-llCfcV^B^Mt ^^^J&Stlfc^-^Wx,. (t) +jxj (t) , x r ( 
t+l) +jxj (t + l) , x r (t + 2) +jx- (t+2) , x r (t+3) +jxj (t+3) , 

, x r (t+N-D +jx. (t+N-D ^w, i omm^mz-i&mm't 

*o>m lo^fy zfv— mmnt* frt-'r-zwo^M? - v ^wa r (.K t), 

mmt +mz&^T&ffi2ti2>7 £ -*mx r (t+N) +jxj (t+N) fffgami 

©f2^#©lc-^fB«£*ifc^-#ffix r (t) +jxj (t) f&SBfl 2 ©iE-R^ 
^tC-^fB1S$*l|l!lS^^M$ne^7-ya:^X r (k, t), ^iFX^k, t) 

t+i), ^x^k, t+i)?:, ttfiBx r (t+N) i:, i5sax r (t) t&m&mizM-t 
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X r ik,t) + ± [x r (t + N) - * r (f )]lcosf 2^ 



+ 




[«#^2] 

^MfcM?£$:£fs£ ^PS^-^T'$)S^t. t+i % t+2, t+3, • • • 
• • t+N-1, t + N, (N& 1 &>±<DJE<D&m <D*tl j etl<Dt$&lZlS\i 1 >X'9- 



r (t + N-1) +jxj (t + N-1) , x r (t + N) +jxj (t+N) #W££;tX, *<D& 

m^m^mmmmmn-r & t. £=&tc tcDm^mmmmm^mm^x^Lt^M^. 

^Mt+N-HCfeVNT^t fre^lfrSJlfc^-*^*,. (t) +jxj (t) , x r ( 
t + 1) +jxj (t + 1) , x r (t + 2) +jxj (t + 2) , x r (t + 3) +jxj (t + 3) , 




x 



, x r (t+N-i) +jxj (t+N-D i (Dmm^mic-^mm-t 
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2 (Dmm^mz— r%mm-?z>Wi3 <D^y^n. 

Hit + MC^Tgy&£*l&-r-#'fiix r (t + N) + jxj (t + N) ItfSB^ 1 

©iHH^fc— niS'ii^tife^-^ffiXj. (t) +jxj (t) a, Btriaii2©SB«# 
i«m &t&f 2 £ j; y ■ # a e> *i s iff SBfi^M ^mrapg ic 33 w & mm -7 - u ^ifcx r 

(k, t+1), ^iFX^k, 1+1)$:, ttffBx (t + N) tuffix (t) i:<Z)^<Z)«lcM 



[R2] 
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tSB§#-/£*e&&B#Mt, t + 1, t + 2, t+3, , t + N-1, t+N, 

ttJR-^-^ffiXr (t) +jxj (t) , x r (t+1) +jxj (t+1) , x r (t+2) + jxj 

(t+2) , x r (t + 3) +jxj (t+3) , , x r (t + N-1) +jxj (t + 

N-l) , x r (t + N) +jxj (t+N) "£<D& i ffiZtlfey 1 -&mztt-t 

z^mt nz>Nm<DT-#mz'r-$ Fit. u ^<D^~^mzM^x 

mm tfe^ii7-'jx^M^iibT, *<Dmmm r (K t), 

Xj (k, t) (D-Ztl^ti &3£**7 - y :n£&f& £ L T#£5£fitiJc:7 - V xSgtft^SK: 

^Mt+N-HCfeVAT^Mt jfr^teSftfe-r--*^^ (t) +jxj (t) , x r ( 
t + 1) +jxj (t+1) , x r (t+2) +jxj (t+2) , x r (t+3) +jxj (t+3) , 

., x r (t+N-D +jxj (t+N-D i (omm^mz-mmm-? 

*V>% 1 O^f v «pSB«S * W©5S!*3R7 - y xffi«X r (k, t) 

, (k. t)&»&»2<Z>X"y"y:7£, 

f0^2(D7f'y^#?)tlMi7-'JlMX r (k ) t), j&tfX^k, t)& 

mMt +MZ&\,^T&1&£tl2>T-#mx r (t+N) +jxj (t + N) ttfiH^l 
©SB«#Stc— l^rflaffliatife^-^itx,. (t) +jxj (t) t&3BI&2©flB«# 
«K:-«rlB«Stife39»ttlR7-ya:«»X r (k, t), Rm^K t)H*m*<\ 

t + ifrb&mzn&T-*mztt?&&mm7-v^&mx T (K t+i), &tfx 
i(k, t+n&, itfffix r (t+N) ifriHx r (t) i: (DMomKtt-r&nmm**? 
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[«3] 

x r {k,t + 1) - j;r r (M) + -| k(' + AO - * r (o]}cos|2* 

+ {^(M) + + N)- x f .(0]}sin|2^ 

+i) = jjr,<*,f)+^k('+ * ) - ^(fdjcos^ 

- j* r (* f r) + - x r (f)]Jsin|2~ 

[ft#3C4] 

**-ft««!»S:fsfcU ISnS^— feTfeS^ajt, t+1, t + 2, t+3, - • • 
• • -, t + N-1, t+N, (N& 1 &>±<D]E<DWSSL) (D^rtl-ZtMDft&iZ&WXV 

>zfv>yvTm%ftfr&mT-zmx T (o + jxj (t) , x r (t+D +jx 4 (t 

+ 1) , x r (t + 2) +jxj (t + 2) , x r (t + 3) +jxj (t + 3) , , x 

r (t+N-1) +jx- (t + N-1) , x r (t + N) +jxj (t + N) 

^)£H&£$MI£'rS££%lc, ^©*&3feMlftaiai!il«:«fffiN*eBSJLfcM«»ra 
«6tiS3»7-Ux3EiH*g*&, IWBft/h««»!ffll»©k|gF (kliO, 3UiN J: 

*;/>S35iiE<©»») tfesfWiiLt, ^©^m§px r (k, t), xtFdiaapXi 

(k, t)©-eti^*i€:# SjffilttS: 7- U x^m#&C£v>T, 

l^rlflt + N-UCfeV^TI^Mt^b^Stlfc^-f^OXj. (t) +jxj (t) , x r ( 
t+1) +jxj (t + 1) , x r (t + 2) +jxj (t + 2) , x r (t+3) +jxj (t + 3) , 



5 



ffilEff 2001-3053428 



#2000-2 0 4 9 l" 6 



, x r (t + N-1) H-jxj (t + N-1) «:»l©ffi«#aC-«flBlt-r 

7-U3i#fS[X r (k, t), JttfXilk, t)£#53g2©;*^y:/£, 
^■©m2©^^^^ , T*#e > tlfe^7-Ux^X r (k, t), Jkm x (M, t)£fg2 

Hit +Nlcfc^T£y&£*i&7 i -#'fi!x r (t+N) +jxj (t+N) BtrSE#gl 

©fBis#^tc— His^stife^-^'fitXj. (o +jx. (t) mmm2(Ds&m^ 

^^.e>n-5JI^M^i5C^PBlcfc{tS^>'-Ua:^X 1 .(k, t+1). ^ttX^k, t+ 

D£, iSrsax (t+N) iffiBx (t) h<Dm<Dm\zM^z>Wf%w.* J 3-±z>t=.tov> 
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[«4] 

*,(M+1) " |X r (M) + ^k(' + ^)-*r(0l} 

Xtt2jc|B«©S»a!«l«7-y3:|Et!l^iStt, 
Hit Ki^TflM&StiS^-^lty,. (t) +jyj (t) 4:, B£M t +wc;i3v>T 

^sti^^-^ffiyj. (t+N) +jyj (t+N) t.. mmtfr^mt+n-KDmiz 

^l&StifcNfiKO^-^ISy,. (t) +jyj (t) , y r (t+l) + j yi (t+l) , • • 

• y r (t+N-i) +j yi (t+N-D izMLxmr=.mmmnmmmo)mm^m 
mmt + i*^&«iii&snsNffio^-*iiK:M^sa*3ffiii«c7-y 

^»»Y r (k, t + l). ^tfilSYjlk, t+l)S, BtffHy r (t + N) Hf3By r (t 
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[»5] 



•e (Dnmmmmy - y xs&im:, f&iB3s»K»7 - y xshjusk: # v% e, nfc^tfc 

SiWMjiftifc? - y x^^^Sc 

swat*: i , x« 2 icsa^osnranffc^- y x^#& 0 
i: $rTOh-rs«^3 . x&4 icsa«©H5i§M^iim^- y x^#& 0 

[00 0 1] 



W+i) 
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[0 0 0 2] 
[0 0 0 3] 

l«tS['fit. Mi«l 0 2 4) ©ftffli:btiv\ ^©NM©-r-#3W##-rs 

[0 0 0 4] 

<&\zmmt zntc.MWtMte'f- & are* y , ^©nifc^- # km -r s ^ - y ^ 

5#&Miifc:7— y (DFT ; Discrete Fourier Transform) 

ti & ISa© & 5: l«J _b $ * -5 H v % o fc. £ o teMWn.ffi<D # t?©#*t i: b T 
i (IDFT ; Inverse Discrete Fourier Transform) fcnffcftu V 

^mz&mftmic&v swas©*/*©*. 200 3$£j:yBw&3*i<&-7=$?*/i/ 

[0 0 0 5] 
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(D&fflt lc£v>T#£>*l£NM©^-#x(tK x(t+l) % x(t + 2), • • • • % x(t 
+ N-2), x(t+N-l)t^§t^, -e^NM^^-^lC^fUT^fe^tl-SiliSC^- 

[0 0 0 6] 



[0 0 0 7] 
[0 0 0 8] 

ZKZ>cl:?lCbT. ^-©mm^a$:*M©^iag&lCJ: *J, XttDSP (Digita 

1 signal processor) & af&MV^f? Zltl 0>^^@i&. &V\L/ 

[0 0 0 9] 

N 2 EI<Df|l»*:&K£: U 0Ux.fc£N# 1 0 2 4 tS5#^0^I@IS|i«l4 2 0 



[«6] 




• • • -5£(D 



/brJt-CU— v ,N-l 



1 o 
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[0 0 10] 

^WfeFFT (Fast Fourier Transform : 7 - V :n^g|) tf^JJBS*!, 
[0 0 1 1 ] 

[001 2 ] 

tot, N^>bOFFTit loggNJgtf):*^-^*:, (N/2)log 2 N«©^ 

zy^^wm-^k y«u*stiTfey, (2N)iog 2 Nia©mi£4Wimi!ttcj: y f f 

T tf>M#r*§IH 5:#5rt^T'fS^i:\ SI#S&*CD1« V \ 7 - u tut 
[0 0 13] 

jl^tt, Z:©;BllCbT&£4l£ F FT, ^KttDFT (Discrete Fourier T 
ransform: Hlfc 7 - U inggl) #JBV^*lT, — ^^^^PgT*^-9-> 7°V > ^ 

ran* ^>fi:$tife7 i -^^JS:lii^^ i Eyiiiis&ic-^SH'»b 

[0 0 14] 

© m&wm & n o r v a & % isi it * ^ y mg& iz - £ n r=. ? - # m m 3 
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© -T - # tfian 2 n t=.%k izmm ? - v x.m.Mwm z m%i t s m ic & $ n x v * & „ 

[0 0 15] 

S[|^i:bTNM©T : -^^J?:^X.'5H2<D^ ; E!;ilIl?&S:^^Tfe^, N 
[0 0 16] 

[0 0 17] 

tifcSiJMS* 3 1 Hire** o 

[0 0 18] 
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itamzvyfv >sfm®LmtffsT*&z>?uy ?fg-sfic£ y-9->y y * 

[0019] 

# £ SI L T V > £ % |Q iz fffi # V> J * v 7 7 * U IC $ *i S -5 s - * * 5t y a 
N ffl<D"r- # m. »; £#ST L B£j&T*ift***!yg fc-x-^y i&^MI 

[0 0 2 0] 

ti*©iiN«©"9->^ , i; >*~?n >y *B*ia«n?& y, MS £ ft **?tfr*s 

[0 0 2 1] 

< , y r;i/ # >f a tfiij-r s fc«> jc &_t*£<z> j: o fty-yzf y 

[0 0 2 2] 

- 5 9 4 5 4 r^-yaiSSjJlJRIB&Of^-yxSStjiasj tfi&feStiTV**. 
3©^fCli, -9->^y >^3ftT«i|&Sft5S^3ft7§HB«:'7--y xlits 
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[0 0 2 3] 
[0 0 2 4] 

#t $ ti & 5 s - * #j jc *f -r & ^ m y - y x ^ & # t*^ & v * n v * e> ira # & o . 

[0 0 2 5] 

[0 0 2 6] 

[0 0 2 7] 
[M £ »«t "T £ & 0^m] 



1 4 
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[0 0 2 8] 

1) iSBitf— }£T'&£B#Mt, t + U t + 2, t + 3, , t + N-1, t 

+N, (Nte 1 J£JLh<Z>IE(Z>S$0 <D^n€ft<Z>^*JC;i3V^-9->:/y >^bt#f> 
tlfe^'T r -^'ISx r (t) +jxj (t) , x r (t+1) +jxj (t+1) , x r (t+2) + 

jxj (t + 2) , x r (t + 3) +jxj (t + 3) , , x r (t + N-1) +jxj ( 

t + N-1) , x r (t + N) +jx. (t + N) ^<D&1feiZftf^-*miZtt 

l$Mt + N-llCfcV^B£Mt ^^^^tlfc-^-^^JXj. (t) +jxj (t) , x r ( 
t + 1) +jx. (t + 1) , x r (t+2) +jxj (t + 2) , x r (t + 3) +jx. (t + 3) , 

, x r (t+N-i) +jxj (t+N-D &m i <Dmm^mz~mmm.-t 

siioxfy^ (ei i on^ i wrum 

^<Dmi (D^^zfx^mmm^nr^-^wmmy-v ^m\(K t), 
Rm^K t)zm2>m2<Dx9-v7 o) 

^t<Dmz(D^yy°vm^nr=.mmy~v^m^ T (K t), &tfXj(k, t)£2§ 

2©gB'lS^lC-^SBm-r^^3©X7 : -y^' (4) 
HHt + NlC£V^#M&£*l<5-r-#ffix r (t+N) +jxj (t+N) £, fafEgl 1 

©ia^#mic— Plaits tifc 7 s - ^Mx r (t) +jxj (t) tffia^ 2 ©ib^ 

t + 1), ®Lt/Xi(k, t+l)£, ttflBXj. (t + N) t&SHx r (t) £<Dm<Dmzttir 
[0 0 2 9] 



1 5 
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[«7] 

x r {k,t + i) = |^ r (*,o+-jk(^^)-^(0]}««[2^ 

- {*,(*,*) + ^foC + *) - [ 2 ^ 

+1) » {*,<*,*) + -^k(r + N)- xXOlJcos^ 
+ <*,*) + ^[* r (* + JV) - ^ r (0]}sin[2^ 

[0 0 3 0] 

&Cj:y#£fl4<DX^y (3) 

[0 0 3 1 ] 

2) Wlffl^fsill, ^Pl^-^T^S^Mt, t+1, t+2, t + 3, - 
t + N-1, t+N, OUt 1 JS*±tf>iE©^$:) ©**i-eri©iiSr/&fc;£v* 

Ti^>^U ^^bT^^nfe^^-^ffiXj. (t) H-jxj (t) , x f (t+1) +jxj 

(t+1) „ x r (t+2) +jxj (t + 2) , x f (t+3) +jxj (t + 3) „ 

, x r (t+N-1) +jxj (t + N-1) , x r (t + N) +jxj (t + N) 

Pith. *®?-zmzMVTmi&mmmn£mmmmm2^^Kbnzmmm 

«NJ:y*S&iE<Z>fflR) T*&*fl««J«#*:* ^©^BPX r (k, t), &tJfdl« 

^$Xj(k, t)©-eti-?*i"e*stis«3R7- u ut#& unties- 
B^t+N-nc^TBtMt #&#j&3nfcv s -*#Fx r (t) + jx. (t) , x r ( 

t+1) +jx t (t+1) , x f (t + 2) +jxj (t+2) , x f (t + 3) +jxj (t + 3) , 
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, x r (t+N-D +jxj (t+N-i) &fgi ©IB«#S»C-l*SS«'r 

^i©xf'^ (l) 

SL^XjCk, t)&^-g>f| 2 ©X^y y (3) fc, 

^©^2©X^y^-e#e>tlfe^-7-Ux^X r (k, t). Sm^k, t)&f| 

2CDlB'lt#m^C-^fB^:■f-S^3<Z)X5 : ■y^ , (4) 
ilit +Nic^T^£*i&7 :r -#'fitx r (t+N) +jx. (t+N) mfgami 

<Dmw.^mz— mmw.znt=.T-$mx r (t) + jxj (t> mm^znmm^ 

£&mv^ nit + 1 fr%mife&tiz>7 : -*mc.ft-?z>. mm%i&m®imi£M 
mm mmn mzzv^z-btiz m mt%%.m wtmmm ic ^ » & mm ~? - u ^$cx r 

(k, t+1), ^XjCk, t + l)£, fjffix (t + N) fffSHx (t) £(DM<DmizM 
[0 0 3 2] 
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[88] 

xxKt + 1) = jfcC + * ) - x r (0]J 

+ {jr r (M)+^fc(f+*O-*r<0]} 

[0 0 3 3] 
lC<fcy^^^4©X^^^ (3) fc, 

j: y - u r £ sr^att-r - y n^gi^su 

[0 0 3 4] 

3) raRS3^— 3fe**^jflt, t+1, t + 2, t + 3, , t+N-1, t 

+N, (Nli 1 J^_h©iE©^iS[) <D*^frO)W&\Z.lS^TVyzfV >^0T#£> 
nfcHJaR^-^fflx,. (t) +jxj (t) , x r (t+1) H-jxj (t + 1) , x r (t + 2) + 

jxj (t+2) , x r (t + 3) +jx t (t+3) , , x f (t + N-1) +jx t ( 

t + N-1) , x r (t+N) +jxj (t + N) ff&ito&tl* J £<D&ffi2tlfc7 1 -&miZM 



1 8 
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gpx j (k, t) <d * zmmm y-v tttfs y-v ^mum 

ItMt + N-llCfcV^ltMt ^^^^tlfc^-^^JXj. (t) +jxj (t) , x r ( 
t+1) +jxj (t'+l) , x r (t+2) +jxj (t + 2) % x r (t + 3) +jxj (t+3) , 



S^lODX^y^ (ID 

*<d& i <K7<7- v y°t— mmm2tit-T-&p]<D&w.my- u ^^mx r (k, t) 

, S-^XiCk, t)$:#S^2 (D7.^yy° (13) 

^©^2©X^^^-C^btlfe^*^-Ux^fS[X r (k, t) % 2&0fXi(k, t)£ 

m2<Dmm^mz-mmm-r2>ms<DXTyy° d 4) 

Hit + Nlc£^T£y&£*lS^-#ffix r (t+N) +jxj (t+N) talB^ 1 
<Z)IHit#aic-^FfB^$tife5 = -^'filx r (t) +jxj (t) £ % tuSBfl 2 ©fB^ 
^{C-^gaiS$4xfe^m>'-Ux^i!tX r (k, t), RtfX^k, t)££ffiv\ H#2a 

t + 1 &t>m&ztiz>7 : -$F}KM-t2>M&my-v ^#tfcx r (k, t+i), &m 
i(k, t+D&, MfBx r (t+N) i:. gfriHx r (t) tomnmizft-tzMmmz^ 

[0 0 3 5] 

[»9] 



. x r (t + N-1) +jx- (t + N-1) &m ©aB«#«^C--H^rffi^rr 



X r (*,f +1) = Jz r (M) + ik(^^)-^(0]lcosf2 



~N 





[0 0 3 6] 



lC<fc *J#S^4 (h^Vf (13) il. 
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[0 0 3 7] 

4) **-fbM«[««:fstb, r^PI#-5£T?&SB#£![t, t+1, t+2, t+3, • 

, t+N-i, t+N, (m$i&>±oiE<Dmm) ©^eti^ti^^tcfevN 

tt>-/'J>^ltfe)tlfclif-^fx r (t) +jXj (t) , x f (t + 1) + jx. 

(t+1) , x r (t+2) +jx. (t+2) , x r (t + 3) +jx. (t + 3) , 

, x r (t + N-1) +jxj (t + N-1) , x r (t + N) +jxj (t + N) ##y&$;ft, *<0 

mutism? -v mmm^m^m^im<DKm (k&o, x&n 

x^k, t)0*fr?nzm&mmm7-v ^rnxmizte^x. 
nmt+^-uzis^xmmt •fr%&%kztit~7 : -$mx T (t) +jxj (t) , x r ( 

t + 1) +jxj (t + 1) , x r (t + 2) +jxj (t + 2) -, x r (t + 3) +jxj (t + 3) , 

, x r (t+N-D +jxj (t+N-D *mi (Dmm^mz-^mm-t 

5^i©^t^ (ID £:> 

*<Df£2(DXTyy 0 Xmbftt=.7£7-V^&m\(K t), AtfXjCk, t)£||2 
^It + NtCfcV>T#y&£*lS^ r -#'fitx r (t+N) +jx- (t + N) laSBUl 

<Dmm^miz-\&mmznt=.7 : -$mx r (o +jxj (t) mmm2<Dmm^ 

1 j*e>SU&34x*7=-*#|ic*f-*-s, iaSB«fi«lft«fli:«l«Mtft»f2i:JCJ:y 
^ite>tl**i3£JS?ft»[|ffll»lC^tt-63S»7-y3i««X r (k f t + 1), &tfXi(k, t+ 
1)&, BrflHx (t + N) BtflSx (t) £©^©MlC^-&38lfM&#;iS£:#>© 
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[0 0 3 8] 
[Rl 0] 

X r (k,t + 1) = JlT r (*,0+ifc(*+tf )-*,(0l} 
+ {*,(*>') + jk(t + AT) -*.(')]} 

H 2 i[^ +/1 ]} 

- {xXk,t) + ±[x r {t + N)-x r (tj^ 

[0 0 3 9] 
ICJ: »J#-5^4(D^r«yy (13) 

[0 0 4 0] 

HHt K:fc^T#»3ftS5 s -*iay r (t) + jy t (t) BfM t H-Ntc^T 
eW&SftS-^-ifrlty,. (t+N) +jyj (t+N) f%Mtfrt>\%Mt+}l-l<Dmiz 
ftttaftfcNflCD^-^ffly,. (t) +jyj (t) , y r (t + 1) + (t+1) , • • 

• y r (t+N-D +jyj (t+N-D KMvxmf^mmmt.^mm<Dmm^m 
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mmm T (.K t+D, ^u^MSYjOc, t+i)£. itgay r (t+H) t«gay r (t 

[0 0 4 1] 

[Sll] 



[0 0 4 2] 

tc<fc y»««:7-yxSeg|^- ^©^^tifc^iilc^- V x 

if mmmmy - y x^&#& 0 

[0 0 4 3] 

3££#ai:^£ D , Xte2) «Jcffi«©lf»S!lBtS:7-y x£&#j£. 

[0 0 4 4] 

7) mMmm7-v^&m<D?kmzj*-tkzjftn<Dmicwij£is. *<DMfe^t=. 



Y r (k,t + 1) 





2 2 
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[0 0 4 5] 
[0 0 4 6] 

3 raiit^ - y xsE*siiStt-^i$raraw5^* >^ u > ^£ft£^- * 

-*3E«f»l iKft^-yxSEift&ffjai^fcft^lllKMtftRSrlSlS-rslllSM 
$£$t^^8P2£, #!RiMDFT (Discrete Fourier Transform) ^^fc^ffc 

»SDFTSt*ras3 m.n^nr^~9^—^mm-t^^^v : ^4 £<t y«j* 

£ft<5 0 

[0 0 4 7] 

«*&£ft3^f^-#km^L&v^>:7y >yia»K:j:*;— ^wra 
BfT*-!*->:7y >y$ft> -9-^^y^^stiTJi^tsnfeHRaj, ifctfdHsas© 

* #"5=- 9 Jg^fSlS 1 IC«$& $ ft S c 
[0 0 4 8] 

^•©•9->^y yvmmit, raw^-*)fe»«*iait, t+i, t+2, t+3, • • 

• • - t+N-U t + N (NtegSSffc) lC^3V>T^$ft§7 : -^ffi©-^>^ , y 

>^&<f?&v^ ^®^M^c#t^sftTv^s5 ^ -^'f®S:-eft J € ? ft(Z)^M^c*f^^;bfc 

^H^LT"?-*^ (t) +jxj (t) „ x r (t+l) +jxj (t + l) , 

x r (t + 2) +jx. (t + 2) „ x r (t+3) +jxj (t+3) , , x f (t + N 

-1) + jxj (t + N-1) , x f (t + N) +jx. (t + N) £Mt5 0 
[0 0 4 9] 
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? v % Ms^m izm&-t Z> & <D T* & y , 38* 2 *l -5= 2? # ;HHHt 2 <Z> /\° 

[0 0 5 0] 

y>fr-Zx T (t) +jxj (t) , HHsjt+ucfcWSXj. (t+1) +jxj (t+1) , • 

, B#Mt+N-:UC;J3tt5x r (t + N-1) +jxj (t+N-1) „ B£Mt+N 

tc£tf£x r (t + N) +jxj (t+N) „ • • • • *««J(&S4XS 0 , 
[0 0 5 1] 

(NttiECDffiR) ©IS^^-^&H^Loo— HNS*"*-*. 

BP*>, #M&3*l&-r-##x r (t) + jx. (t) «fcygM&3*U x r (t+1) +jxj 
(t+1) . x r (t + 2) +jxj (t + 2) . x r (t + 3) +jxj (t + 3) <D&Z>lCfcffi£ 
tl&HglZ. «|&S*lfc5 s --ifx r (t) +jxj (t) , x f (t + 1) +jxj (t + 1) . 
x r (t + 2) +jx. (t+2) „ x f (t+3) +jx. (t+3) ©^T?:- B^fBttb, 

— mmn<Dmmz7 : -#x r (t+N-D +jx t (i+n-d n^x^-t^tismmh 

„ x f (t+N-1) +jxj (t+N-1) <D7-ZtfA&lsfc®.m"£n'r-9m$Nm 
h & y -x - # 3S$t3P © -5 s - # -7 ;i/ h s . 

[0 0 5 2] 

;r<z)j:e>&#UK-e. fcox-^x,. (t+N) + jx^ (t+N) 

. »"5 s -*«*i«N+ H@£&&£#>, 1 lix r (t+N) +jxj (t + N 

) cfcyx r (t) +jxj (t) fc«#U «#ILT»&*l£7=-*&?f»3!DFTJg 
»»3K:«i&"tSi:i:*K:, — #i*rv^-*x r (t) +jxj (t) fc^yspiy 
fORfcL, ^-#55$fg|Sl lix r (t+1) +jxj (t + l) % x r (t+2) +jxj (t+2) 
% , x r (t + N-1) +jxj (t + N-1) , x r (t + N) +jxj (t+N) CD 



2 4 



ffilE# 2001-3053428 



#2000—204916 



[0 0 5 3] 

l^tCbT, ^-#;g$T3Pl IkO^-XXj. (t + N + 1) H-jxj (t + N+1) 
##MfcSft<&fc£tt'5 s --*x r (t + N+1) +jxj (t + N+1) - [x r (t+1) +jxj 

(t+D ] *&&THmmr>FT&mmzWkifeirz>££&iz^ x r (t+D +j Xi 
(t+i) £*^y «fc vnm-tz «fce>icu sic gt^tis^-- s&t© 

[0 0 54] 

^ic^ot. attf^yisKM jc-«?ia«anfet«ria(DFFT«3f»e«ttSiBsr 
d f t icfijfiT 1 - * n itm 2 *u #«B©#i£ic <fc y - y 

[0 0 5 5] 

tiS-T 1 -*^*:, -etllC^t-SDFTM^re^^^^iC^b, nits. 
[0 0 5 6] 

B0tcfev>T, ft^:tf>B£iat «fc v—fewyfvyyMMxy-yJV y ? £*i 

t=.r-*Mx (n) itmm&X'&V. x (n) =x r (n) +jxj (n) T&5„ "f^fr 

^Mtj:*J, x (t) , x (t+1) , x (t+2) , x (t+3) , , x 

(t+N-1) Or-ZniiK tfe^rat+lJ: y NflOttfg-r-dt, x (t+1) , x 
(t+2) , x (t+3) , „ x (t + N-1) , x (t+N) 3^«<&StlTV^ 

5. 

[0 0 5 7] 

j5%s nsttiR^ - * jajc^ br*«> e»*is«itfc7- y xaajiaffix (k, t) &#5£ 
icj; yjtiisti*- 

[0 0 5 8] 



2 5 
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mi 2] 



1 t+N-1 r -fc} 

■{737 2 ^""r" -0 ^ 



+7 



^|Win[2(,-0f] 
/5" 1 x i (n)cosj2(/,-0^]J 



^(2) 



-jr r (*,o+/y,(*,o 

/or Ar = 0A,...,iV-l 

[0 0 5 9] 

x (t) frt>x (t + N-1) £X*£.-t2>h %(?)mm®X T (K t) , J&Z$ 
[0 0 6 0] 
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[»13] 



■t t+N-l r -jfc • 



3£ (3) 



1 t+N-l 

X,(k,t) - -- j- J ****** 



2 f+W-1 

+ ^ 2 * i(B) 



2(»-f) 



jdc 
~N 



cos 



2(/i-0— 
v N 



St (4) 



/or *-0JU.,JV-l 

[0 0 6 1] 

s&k:, *(3), (4)tcfev^T«C^3E»i:urx rr (k, t) , x ir (k, t) , X 

ri (k, t) , X H (k, t) liAU 3 
[0 0 6 2] 
[tfcl 4] 







1 

jc r (/i)cos 


2(n 


-t) — 






1 

jCj(n)sin 


2(n 


"V 


■**(*.*)- 




i 

jt r («)sin 


2(/i 


-t) — 


*„(*,«)= 




i 

Xj(/l)COS 


2(/i 


-o — 



5*(5) 



5*(6) 



•A(7) 



SC(8) 



[0 0 6 3] 
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BZmtlZ-iSV&y-V x^$:^fDFT (Discrete Fourier Tran 
sform ; Ht«7-U *MWk) ©^5^(2) l±^(3)~^(8) VnTJ^T^M^?: 

[0 0 6 4] 
115] 



[0 0 6 5] 

rrtif, ^SP^©A*x r (n) ic*f-f £^8ix rr (k, t) nx ri (k, t 
) KovMT^srrs., 5£ (5) ice^t. Bff^©®2ic^-rj:e>tc^rat+ncfe^ 
t\ 4-iffeic^-^x r (t+N) x rr (k, t) tm^s-c^istis 

[0 0 6 6] 
[«1 6] 



[0 0 6 7] 

(t+N) £J&UA*i££#jtsz:i:icj: y, x rr (k, t) £X ri (k, t) 
rx rr (k, t+i) *S*&k:, (5) «©J:e»ic:^So 

[0 0 6 8] 



• • ■ -5£(9) 



(Jfc,r+1> — Y jc,(/i)cos 2(«-r- 




• • • -5* (10) 



2 8 
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1 7] 



+i) = |^,o+^k(/+^)-* r (0]J 

f]^,(,,0sin[ 2 f] 



xcos 2- 



3 (11) 



[0 0 6 9] 



mmz, ^(7)©X ri (k, t) iCOVMT^fTfclC^-^x (t+N) 

[0 0 7 0] 
[fiC 18] 



1 r 7lk 1 

+ 1) - -t= ^x r («)aii 2(/i - 1 - 1)— j 



3fc(12) 



[0 0 7 1] 

(t+N) £JfcyA*i££#x.<5:i£&cJ:y, X rr (k, t) £X ri (k, t) zm^ 
TX ri (k, t + 1) %Htifc««li}*, (7) 5£tt£*Ttf)J:e>tCftS., 

[0 0 7 2] 



ffigE# 2001-3053428 

J 
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[^1 9] 



+l) = X rt (*,0cos 2^J 

+ ^k(^^)-^(0]}sin[2f] 



5* (13) 



[0 0 7 3] 

3e>lC, ^S^WA^JXj (n) lC^ft§^g|X ir (k, t) fcX u (k, t) IC 
OVNTt^lCbT, X ir (k, t) fcX n (k, t) £M^TX ir (k, t + 1) £ 

x u (k, t+i) &-e*i^*i*-r:ii:#ffl3fe, f«D^tlTS(6), (8)£&<z> 

[0 0 7 4] 
[»2 0] 



jr^(M+i)-^(M)oo8 



[2*]-{r.(*,o 



5£ (14) 



(A:, t + 1) = fi (*, 0 + --L [x 4 (f + -^V) — x, (*)] j 



xcos 2 — 
N 



+ X ir (k,t)sin 



~N 



5£ (15) 



[0 0 7 5] 

ZL(D£51ZLT. X rr (k, t + 1) „ X ir (k, t+1) , X ri (k, t+1) , Xj 
I (k, t+1) <D*fr?tl$:M-V'>zrVy>fmm^i$tt2>X rr (k, t) , X ir (k 

, t) . x ri (k, t) , x H (k, t) &%\ t ^ri£a2)~a5)e>&oizH'Bmzm 
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[0 0 7 6] 

ftlC I^ISIt + lKlfeWS^-Ux^ijl&^'rD FT©)fe«|^:<fetff3*CD^(9)«: 

m^m-? <k o tc & z> o 

[0 0 7 7] 
[»2 1] 

x(^+i)-^r r (^+i)+^;(M+i) 

+ ;{-X yi (A:^ + l)+X if (^ + l)} 

• • • ^ (16) 

[0 0 7 8] 

-CD^; (16) IC. J£*_t© J:^iCLT^«)^ti^^;(12)~(15)$:f^AbT^t- 
SZlillCj: yi$rat + llC;J3tf£ 7-Un:#f5[X r (k, t + l)+jXj(k, t+lHco 
V*T*©5*; (17) (18) $:#<^i:^ffi^S 0 

[0 0 7 9] 
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X 




■ - • -3SU7) 



X t (k,t + 1) = +jfici(* + *»(0ljo»[2- 

+ \xXKt) + Ux r (t + N)- x r (t)]\sin f 




• - - -5£(18) 



(fe£U A = y[N ,0^k^N -1) 



[0 0 8 0] 

ZlCDi^lCLT, X r (k, t+1), ^t^XjCk, t+D^ft&tlfc*^, #5fclftlC 

DF-ngjm, mmfttf^ y bmwKM vxmm^nv f i R7>f;H (#mei 

[0 0 8 1] 

&,±7&^f=.^^\Z^ 3tie>©^^;(17), (18){C JcU^&frftSSiJffMDFT 

^ jft «r j*cd a 2 tc^ u fc <fc e> tzyr y ? v y pmmmmxmik-y- y^vytft* 



3 2 
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[0 0 8 2] 
[0 0 8 3] 
[0 0 8 4] 

^J£M$£1S^5£§P 1 ffsWMlDFT (Inverse Discrete Fourier Transfo 

[0 0 8 5] 

[0 0 8 6] 

*<Dvy?v ytrmmz. mmtf— fex&zmmu t+i, t+2, t+3. • • 

t+N-l, t+N (Nte££&&) lZ&\,^TmffiZtl2>v : -#M<DV>ZfV 

^>^U ^H^LT^-*^ (t) +jx. (t) , x f (t + 1) +jxj (t+1) , 

x r (t+2) + JX| (t+2) „ x f (t+3) +jxj (t+3) „ % x f (t+N 

-1) +jxj (t + N-1) „ x f (t+N) +jxj (t+N) S4^f5„ 
[0 0 8 7] 

U>^7 ; -^x r (t) +jxj (t) , ^Mt + llCfcl+Sx r (t + 1) +jXj (t+1) , 
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, B^t+N-llCfcttSx,. (t + N-1) +jxj (t + N-1) , mt&t+ 

mz35tfZ>x r (t + N) +jxj (t + N) , i$@kffi-£fr. ^-^JSiTgPl 1 

[0 0 8 8] 

mmmmz'&^x. =e v eh&4 iz-mmmzftfemma f f tsuhssj* 

[0 0 8 9] 

f it, nmmm FTm.n-mi 3iz^vmm-^^r^mm:'p-v^m^n 
t^M-m^it^^v^i 4iz^^tix-mmm^ti. —^mm^tit^mn^^: 
itnmm i d f t&m-® i stci&i&sn, rrT^icgt^ns-x-*©! d 

FTSRJS&frfcfctlSfcif. I DFTM^^ttSili69tC^ffl$nSJ;^lC^$ 
[0 0 9 0] 

o^tc, ^©ffiJSiftMf&e) I DFT(DMIIlcov^f¥im&c*S^5„ 
tt^O^rat IC^WS^^-Uni^mX (k, t) IZmZTjktlK (19) tc^yg 

[0 0 9 1 ] 



ffi8E#2 001-30534 28 
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[«2 3] 



-j^i^H^-^ ]} 

+ —j= > jt.(7i)cos 2fn--f) — l 

-jr r (M)+/y,(M) 



•a (i9) 



/or Jfc « 0J,...,iST -1 

[0 0 9 2] 

^rt?, gM&^tlS^-*^* (n) tt«SR«T?»y, x (n) = Xj . (n) + jxj ( 

n) ii^stieHfe^So 

[0 0 9 3] 

tl&tBfr?-**,. (t + N) +jx. (t + N) Nl0f-^?J©^ *>S%*VA^ 

^-^x r (t) (t) ^c#&k*iT^&-s->:/y >yB?imic 

fe^S^7-U3i^iS[X r (k, t) +jXj (k, t) &fflv^:i htciot, -fr 
>yj >^t+H^^^i7 - 'J lMX r (k, t+1) +jXj (k, t + 1) 

Zikizmtt (20) (21) ci^srfcTOS. 



2001-3053428 
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[0 0 9 4] 



[»24] 



X r (k,t + 1) = ^XXk,t) + ^[x r {t + N)~ * r (0]J«s[2- 
+ |^.(*,0 + 4k(^^)-^(0]lsmf2 




- - • - ^(20) 




[0 0 9 5] 

«&3*©H 2 icj^ b J: -5 ft* > ^ U > ^^KISISB*e3S** >?* U > 
[0 0 9 6] 

[0 0 9 7] 



3 6 
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[0 0 9 8] 
[0 0 9 9] 

ikz^eti ©«»jRf i ^ f 2© & n b fcHTf^-rms©*^ (M&aimisg 

[0 10 0] 
[0 10 1] 

SiliMmft^-iJx^mMfe) i:^ic^t-^^:(i7), &tf:£;(i8)ic£^T, 

H#g3ifcT*^£*l£>cos (2*k/N) , &tfsin (2*k/N) tt, SS^lC <k U 
[0 10 2] 

*<!: SIC, fl, f2, ;&tffs0fa«:«5£'r*. 
dClT% *<BM?St«fHC«^-rsSl£B8»©i£lSM«»aS:, a=fl/fs£b 

[0 10 3] 



3 7 
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[0 10 4] 
2 5] 

my- 



5fc<22) 



[0 10 5] 

£t£V, tot, :£(17) % M^(18)lC;m}£»j£MMifck/N£&©^ (23) T? 

[0 10 6] 
[I5C2 6] 

1 J(/2-/l)* 1 

[0 10 7] 

*<d. &M<DmmmMmmiz£vmm*ftte5t~8>(D?s;*:iZ (24) , ( 

25) £LXm? 0 

[0 10 8] 



3 8 
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m% 7] 

X r {Kt + 1) = j* r (M) + j[*,(t + N) - *,(')]} 

--{•SF'SM 

• • • -5£(24) 

• • • -5£(25) 

[0 10 9] 

HIT £ fr ? 3 £ # T* £ 5 ■£ © "7 - U x^m^S «$T L < £ ft £ * > 
fB#tC, 5£(24), fttf5£(25)«:ffiV*TfT3;i fc#T?£, *(DU%#km*k 

[0 110] 



3 9 
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& (20) , jktf (21) iz & vn&t>nz>o 

[0 111] 

jgiiifc 7 - y masftts* -5 r £ £ * % © t* & * . 

[0 1 12] 

fftOMtliMlCJ: 'JfIt$:ff4^fcft0S;l:^ (26) , &tf5£ 
(27) fcbt^f. 

[0 1 13] 
[«2 8] 

jr r (M + 1) = + j[r r (r + N) - *,(*)]} 

+ jjWf ) + + - *.(*)]} 

• - • -5£(26) 

• • • -3£(27) 
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[0 114] 

zn? mm^. & %> #5t <o k <d m k. j: »; igjt s *i s e & m 

ffi© k ©#ic j: y «S s *i£*J£M^ifc<a##ric:fcf I, T 5 £ < IfiiEK: 
7 - y Hill, 2ttf:7- y 3:£SE»«im* ZL>L 
[0 115] 

55(24), xtX5«(25)if»Jc**=#M»©fii«fe»i:«i*fe«>. 
MS7-yai^i|J:y%*a^*©illl£M»CM*7-ya:SI¥|g*S:ff6ifc 

[0 116] 

[0 117] 
[0 118] 

K*fLT:7-yx^g|£<ffv\ 7-yxaEtft&fT3&ofc#g*i:, 
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V^f^-^^SlCbTifb^NM^il^-^tcM^-S^-y xtt^gJH*: 
xftj* fcff e> © £ M & U . l HBKt* - * JBH I* W3S K: 7 - y xSIIWg* & 
[0 1 19] 

-##JK:2tbT7-yxg!J|<8:f7VV 7-yx3S#&&fTfcofclSJI£*:, #ac#U& 
Mfc*^**-?- * ttfcSlc bT$f b VMtfflOlfc*-?- * lc*f 7- y xStgt 
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